Hydration and DNA recognition by homeodomains.
A 2-nanosecond molecular dynamics (MD) simulation of an Antennapedia homeodomain-DNA complex in explicit solvent water at ambient temperature and pressure was performed to supplement experimental nuclear magnetic resonance (NMR) data on the structure and dynamics of this complex. In addition to direct protein-DNA contacts, the MD trajectory attributes an essential role for specific DNA recognition to hydration water molecules that mediate intermolecular contacts. The simulation provides a detailed description of the pathways of hydration water molecules exchanging in and out of the protein-DNA interface and indicates that the residence times of these "interior" waters are on the nanosecond time scale, near the lower end of the range determined by NMR.